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PROBLEM TO BE SOLVED: To provide a semiconductor device in which an interlayer 
insulating film, having a low relative dielectric constant and the optimum 
flatness to a multilayer wiring structure, can be obtained, and provide also 
the manufacturing method of the semiconductor device. 

SOLUTION: After formation of a silicon oxide film 23 covering the whole surface 
of a lower layer wiring 22, a fluor in- containing silicon oxide film 24 is 
formed in such a manner that the recessed part between the lower layer wirings 
22 becomes lower than the silicon oxide film 23 on the lower layer wirings 22 
using a high density plasma CVD method. Then, after a silicon oxide film has 
been formed in such a manner that the recessed part between the lower wirings 
22 becomes higher than the silicon oxide film 23 on the lower layer wirings 22, 
the silicon oxide film on the lower layer wirings 22 and the 

fluorine-containing silicon oxide film 24 are removed by polishing using a CMP 
method under the condition wherein the polishing speed of the fluorine 
containing silicon oxide film 24 becomes higher than the polishing speed of the 
silicon oxide film, and the surface is flattened. Lastly, a silicon oxide film 
25 is formed. 
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-fr^SHCS" >J 3 >M 2 4 JifcrBHfc:^ 'J 3 3 0 
0. ItSt^ffhLTti. v>T 

?ntt/f!7—fc2. 8kW. iSif^V-^O. 5kW. JE 
^J^lmTorr . b^Z* -<?X61££ffl iVc^r. 7 y 
a&WBHfci*- y u >-S?2 4 Oim^tcitfl:^ U 3 Vflg 

3 o#iiitLfc#ttfc* 0 . TJiiasj2 2mff)fmizm 

f&ZtL&M{k~>V n^JS3 0^±®{iT«IB^2 2 ±<7) 
Wtftz/ 3 co±IS J; »? i> ftt . 

[0045] 136 ( e ) iZifCtX 1 CMP 

*£*18fl:y 'J3>I2 4 £i3flg LTBS£fcl$* L . T 

mm& 2 2 mwmmziMtffflmztitimiti' y a ^jk 
3 0 1 ? -ym^wtft^j ?ym2 4 *mt. znm. 
rrnmn 2 2 ji^tM:^ v^ym23b tjhs& 22s 
i» =j >H3 otiCMP^ h Lxmt& 

BSgr>-^-^A (CH3COON 
H4) £*ssDnu ?^tryt-7 (nhioh) Sr^jp 

«ItT'pH£7 (4«t4) fcrS!KL*:i>?)£ffl^&. 
[004 6] 06 (f ) fc^-TJl-Jte. TEOS 

#H^TT'4 0 OTCHilf^O^J^S: 1 0 1 m^S®. 
ffif o z b t J; o TJf|^^)&£#£fa^T'££&:|#g 

2 nm^mmzm ~> ttmc^ y 3 >^ 3 o t z^izm 

Mztm LtzMitisV 3 >-§| 2 5 S-l^-eoiii: L 
X^&. 

[0047] -f-Lf, 06 (g) |Cjjr$\fc 3 IC, 7*h 

TJBffit£2 2±f/>f r^-/t^3 1 &Bl$.-f&. 

lz. 06 (h) tajrtJidfcs ^~«"y^&$-ffli^^ffi 

izi-?>m3 2i}ivm.it+?ym3 3 &mi,iztik* 

cvDmiz£*)?y7'xf-ymzm&L. owc\ £H 
x >y f-A y ? $:tf 5 -I t iz J: 0 y 4 T*-iV>3 1 rttcw 
7^^y^x-r^3 4^fflaf>a^i«t«fc-rs. 

y ?m*m^XT)V S n»7 a - >- y r? y-m^^m 

3 5 . S-ft^-^ ym 3 6 ^^JK U^of^. 7 * M/ V ^5 



(7) WF9-2 6 6 207 

1 2 

7 < -is.mtiix/vy^^-y^y^m^m^x±mm 
&3 7 zmm-z zbtzi*). 

[0048] ^mammmiz^^xii. @6 (h) 
2.37 izw.mm-tz> Z b tMt^t:ih* s»tzm&w& 

iK'fb>' , J3>'M24i0^7j&i: LT S y | j3yffl«2 

io oi,zmfflmw±zmu't&&mi&7°7X~?cvDm*m 

V 7 -y SfcafSBMfcS" U 3 ^UM 2 4 

JJ7* b LX . S i F 4 £fflV*3£7t#>. S i O2 OX 7 f 

yyaxxfohc ¥^<Zz f b ^ffli^5tS!3Rco^tc:|Sl 
M i; =5: ^> T wvfcTifilfclftR 2 1 o x >y C: 

20 [0049] CMP^fto^CX^y-^Bf^r 

>y y n >M 2 4 ?>?!ffMg£gHt>- 'Jay 

M2 3. 3 0<0>eilJ; , ?^:#<-^S^i:^T'$^5t^. 

^'J3y)S2 3, 3 0$-CMPOXh-y/N--i;LT«ig 

T# h . tT . Tffi^R-ft^ 'J3VI2 3 DKVfett 

0 . 1 5 ^ m s 7 vm^-gmti/ y 3^124 wbot ^ 

30 iftO. 7 JJf. T®liliia37. 22 

IBK)JBiaiftli«+t; AtoS 7 -m^MWtis V 3 
4 Ottlf it#*£ < 0 . ®IS*e«t^#ci: LXCDtm 

nmzTifxtimMmzim-tz zbtfx-z h . 
[oo5o] 3t*k ^mmoBmcommjimoo la 

5(d) ^LJtH-fbv-y^^JlSOCO^XS^WT 
^ J; 3 ^Jli--S» i b i> ^ . 137 ( d ) fcjjS-TJ: o 

te. T«ffiifi2 2iatiwi:>' y 3 ^112 3 1 7 
mit^ , jaym2 4Tm^/y,rm. TEostoi & 

M^t LlZ75X~7CVDmim^XWt1fci' l J 3>-flM3 
40 8^1- 0/xmJta-r-S. WS^tLtli. ffl 

1. (f¥ff¥«S7"7X-7CVD^S^fflV\ 2 5 0kHz 
b 1 3 . 5 6KHz«2O£0aM^mffi2rraiLT7"5'X 
v^^4z$-Br. ffi«fijK&i^3 5 CC. ff^^jl . 8 

<J 3 VH3 8 *«JtSf L^r^ci: 3: 6 . 
[0051 ] 2|s||j56««T't4. 05(c). 
( d ) l,z^-?7 •yXAq&gMfcs'y 3VI2 4 1> it^K^: 



V 



1 3 

zm^x t ztLttomzmmizBf&TZ & z ti±%mx 

X?CV Deleft 7X ■ Xvfy ^ 'J If^m* 

m^x unm^mm^xx/mwit^n^ zttfxz 

foh. =3rJ3. Ell tftMcolSfiScgSt'PV^tilsi-^ 

^ft-r. ^coia^-ria^. isvaymm2o±iz 
tmm 2 1 *^fK$fL, § ^ (ztetHR 2 1 ±'ci±T@«a 

6 2 2 aWBjRSfiT t . * LT , TJII5&& 2 2 <D±B 
fcWBffcJOTJfiai^ 2£>&ttffi]ttttttlHR2 l§m 

zmoiotz. mi nmsammt tx <m.\^ 

[00 53] TJWH2 2H<«ff£Stf>j2 : tf <fc 

<r t\ $ i (omsmatcb tmfci' u 3 ^jr 2 3 

7 >y SR-ftsfittfl:^ 0(Ci £TfflIftl£ 2 2 <7)J& 
&£W<ttl>lZ^ CMPCOXh'yA-tUiggtl. 

4*:. m2^Hiie^llT'*-l»7-y3l#W 

mt^ vztym4 oi&mmnmmt ltajivo**. 
[00 54] rmmu2 2±cr>m^u^ym 
2 3 *j it^7 -y m^mtis y n >-Bi4 o zmo i a 

^3«0Jiia^»BgttTi0^>'Ur?>'ll4 lifiB 
f&ZtiX \t^& . £ crmfcis U n >-§|4 1 coftfflti. _hiS 
t 6 Z fc =5: < J&j£T£ 6 JSiSfcWffc $ 

1 <o^Hfe<oJFMo^gi^S<7)^jtX^<o 3 *> . El 5 

( a ) , ( b ) t S5^«Hb^ 'J 3 >-flg 2 3 OBjCOSlfc 

[00 56] 138 (c) &ZtJ:o£L, Kft^'JnVJS 

2 3±tC7-y*-i-lri?'ftv- , ;3>M4 0^1 . 2jtzm 

«Mt-r-&. i^-y^^KHfc^y^^ofcL ^y 

n >-*«2 0 1 1 3 . 5 6 MHz <?*ftJl&^E£E|l;DnU 
SiF 4 fc0 2 fcH 2 tAr^gflttSlW ?D 
b n 7 £ffl V ^7°^ X ?C V D&fc: i 

-?xmm-&. £fc. ~?A7uW*V~-ki. 8khL ® 
fflft^W-fc 1 . OkW. ffi^S-j^lmTorr . S i F4 SS[ 
S£5 0sccm. Oa 3£B£ 1 0 Osccm, H 2 *IS£:ft2 
Osccnu fc-T^,. &8 0r<^re«8t£#iP 

.r i: fc«t oT/^JP^g«ti!iJ&£*?;4 o O'CWT 



(8) ^fi¥9-266207 

1 4 

£<ogwrc v mKvmmcDBmtumz. tmwm 

2 2 #&t ^ffi®cr> 7 y *Srtj«ffc y^y!4 0 C0±W 

iiT/IHEI§i2 2±(Dmtis0ziym2 3«oJiMJ; y *>iS 

[005 7] U8 (d) £^-3-J;3fc. CMP>J 

?rffl^TTHgd^2 2±(07 <y*^FlHf:S/ »J 3 >M4 
0 Zfflm LX&££M& L . TSiMft 2 2 HfcJJBjWW 

S^tlfc^ •y^^gg-fb^'J 3^M4 0 

HI. TJlIfr&2 2±<7)Mft.i<'0ziym2 3^'CMPtO>?. 

-tu-cut. ^u^^*sis7M^«c$*. Bi^Kry*-^ 
a (CH3C00NH4 ) Sr^jni,. $^tcr>-^-T 

(NH^OH ) SrgSJs-r^^tt'pH^T (*f4) i^lig 

[ 0 0 5 8 ] -e LT . EI8 ( e ) fc*^-J: a ic. ^Blc 
TEOSfcOz SrimtLit^XvCVD&^ffl^T 
Mv'J3yl4 1 £i&0. 8//inJt®-t^. ^«f* 

(i. mi<osufe(7)^fci^«^i^ (Ei6 ( g ) . 
( h ) mm ) ^s-s. .r t x\ *mmv>Bm<7) 2mmmm 
20 js^js-rs., 

[0059] xmmmmizte^x t . m 1 <r>mm^m 

»kR«o«l*t#*it3&«T'&4. *LT. EI8 
( c ) fcr^-r? y«**lWfc^U ^ >il4 0?fMB*«m 

^4 ?uhay&mw}my°7x-?t,zft£-z. ms^ 

Xvi ^{i^^SHS^^ Xvf^S 
WlgT5Xvj®SrMt^^-fc^T-§^. 
,5ISIjr€l± ^ RUn-r h mW&y? X7CVD S^-ftJi 

[0060] £TF. 2js^qa«50^3 J3 it/^4 <OHSfe«Jg 
30 ®5rEl3i3j;l>'ia4^#ifgLTiKW-.&. 03i±^3iO 

Ei4(±^4 (Dmmemmco* 
mmkW*zix?ix^wimmx'hh. zti^^mw 
mm$. m 3 ^njfeio^^^^M^si 1 o^tfe^ 
Bf&^-mmmizmt^ mt^ v ^ ym 2 3 coftfc 0 

t=fi3R**UMK>' U 3 >H4 3 Srfflt ^fcW, ®4 

fcft&iKfc^y 3yi2 3ioft^ o^t^-^nsYt^y 

immte£<m-Th&. El3tJj:tXEl4 
40 tctuvc. Elli>J:tXEl2coftiico^S*fco^T(i 

[0061] ztit>cD¥W{*mu$:wm-&mzi^ m 
1 . m2nmmmmn^m£m.(r>mmy°n*zxizti 
i-tz>Mit!/v^ymBtfiJ:mizitiLx. wttfTEos 

tffiK-ftM^ (N20 ) ^iUcr^XvcvDS 
Jrffll ^ i t \,Z J; -d T mm^mt>- Vzjym43ZB 

[0062] ZK(±<n^mWgimziiUX\±. CMPtf) 

x h f: Lxmrnttmitis y 3 >M4 3 zm^ti 

50 ^ttioT, iKfc^yn>'lS2 3^ffll^mi . S&2 



(9) Hfflf9-26 62 07 

15 16 

eymwwwmwtm^zit^x . cmpb$«7 ys-^ws? it^-e^*., 

of^ffl^ j: hmmmMmh&zm®. lx Litomm [H4 ] ^^^4 conmoBmx'b&^famw* 

htsh. *<r>t&>^ mmomnmzmLxii. cmpb* io ^-i-mmmx$>^. 

comfRitt &mnmcm&&^£-%mLxfc%.-t2><£im im 5 ] ±ism i <nmm<nBm<n^mm<r>w&ffik 

[ o o 6 3 ] , *miv>8ffi!mii±a&m<7>Bm mum. ^mm^m^mmyjm^-u^jom^z. 

izmmztit i>(7)X'i±z< . ^miomwrzmiL^ timz*i-mx'$>& . 

timm&ftcDffim. £Mt&m<r>mm. #ifgcogsii ^xmrn^^x^-tTu^xy^-mxh^. 

^{*m<7)M : im%:mmizmLxa. Mzm&mmzm im9 i cmp^ij > y ^y^u- ncfcf-rsx^ 

4>^^^H§tf^M*^^T'fcs . op Hfi^ ximmT>-^-vj±mn<7)&9&^-?mx' 

[0064] 20 

[fgHJi^fll] ULL. PffltljiBJLJtj; *5|HJco [01 0] CMPto^'J 7^k-MWS77* 

comtz/'j^ymwBmjfmk Lxymfommtzmmwi imi 2 ] isk 7D-feX7D-a^T^^, 

mjEt^wjirt-SiS^jST-^xvcvD&^ffli^^. [Hi 3] m 2 o^*M«^^^^te^sai£7j 

7 vS^k^^U3vm«^*^<, £m*izttm mzm'?x^-fyvm.7v~wx'$>z>. 

lC7y»5-^W$-*S>t^>£0KJS^Xi: LT S i F 4 £ 30 1,9,20 >-'j3>-KK 

JBkVfc*ft&, CF4^C2F6&j8tifcf&fe3lft&£|8H 2, 10, 2 1 *&J£Jgi 

t^roTi^Ttfi^lf^Xy^y^e^s^i:^ 3,11,22 TJliB4l 

V>. &ft#;*(CS i H 4 ^>H 2 &%toL£4§ 4, 24, 4 0 7 vjt&fiMtt.SsV 3 vflg 

ffil^HStC^tS^^^v^SrHF^m^ife-r 5, 23, 25, 3 0, 38, 4 1 'J 3 >-flg 

6, 3 1 >y^7*-/l/ 

[00 6 51 CMP£fr3«|fc.X5y-fc**W 7,37 JJUBSS 

ttsmmtfmjzt* y^m^mit^o^ym^mm 13a, i3b 

htzfr. ttti:mif{it*m.fc-thc\ttfx%z>. -t<ois 40 16. 17 

-tt h ; t #t-£ . ^m&mmmw& mm^h ztwx- 26,32 ^ ym 

zlx. TM^mti/v ^ >m<7>mm*-7vm& 27,29,33,36 miti-7>m 

Gmitis>J^>ti&<7>mmi,zMLXJLttlzB<-tZZ:tX' 28, 3 5 

±IS. T®ISMlfa<7)JfflfSffiiiaJl*lcA^>-&7>y^-#K 3 4 i'y^fyl 

y 3 >iK^Kit^ < -rs i , mffi®. 4 3 M5g#^rKft^ u 3 
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